Morinda lucida (L.) Benth. (Rubiacae) is used in traditional medicine in many West African countries for the treatment of various human diseases. The leaves and roots of this plant were subjected to hydro-distillation to obtain volatile oils which were analyzed by high resolution GC/MS. Fifty compounds were identified in the leaf volatile oil and the major compounds were α-terpinene (17.8%) and β-bisabolene (16.3%). In the root oil, 18 compounds were identified, the major constituents being 3-fluoro-p-anidine (51.8%) and hexadecanoic acid (12.0%). Antioxidant activities of the oils were examined using the DPPH, ABTS, reducing power and lipid peroxidation assays. All assays were concentration dependent with varying antioxidant potentials. The antioxidant activity of the root volatile oil of M. lucida was similar to that of the standard drugs used.
The stem bark essential oil of M. lucida has strong antioxidant activity in the β-carotene assay [11] . In the last two decades much emphasis has been placed on natural antioxidants to reduce free radicals generated in the body, which play a vital role in damaging various cellular macromolecules. The generation of free radicals, such as superoxide (O 2 •−), hydroxyl (OH•), peroxyl (RO 2 •), hydroperoxyl (HO 2 •) alkoxyl (RO•), nitric oxide (NO•) and lipid peroxyl (LOO•) beyond the antioxidant capacity of a biological system gives rise to oxidative stress. Oxidative stress has been implicated in the pathogenesis of a variety of human diseases, such as diabetes mellitus, hypertension, inflammation, cancer, atherosclerosis and AIDS [12] . Therefore, both the naturally occurring nutritive and non-nutritive antioxidants have become a major area of scientific research. Essential oils have earlier been considered as natural antioxidants and proposed as potential substitutes for synthetic antioxidants due to the volatile and lipophilic nature of the oils, and considering the fact that essential oils have been reported to penetrate tissue 100 times faster than water and 10,000 times faster than salts [10, 13 ] . However, information is scanty on the antioxidant activity of the leaf and root essential oils of M. lucida, as well as its volatile compounds. Hence, this present study was conducted to investigate the volatile compounds and the antioxidant activities of the essential oils of M. lucida hoping to give credence to its medicinal values.
The yields of the leaf and root oils were 0.17% and 0.53%, respectively. The compounds of the volatile oils identified from the leaves and root of M. lucida are listed in Table 1 . GC/MS analysis identified 50 out of 52 compounds in the leaf oil, which accounted for 91.4% of the total oil. Of these, 21 compounds are monoterpenoids (46.2% of the total oil composition), and 24 sesquiterpenoids, (42.1% of the total oil). The major monoterpenes are α-terpinene (17.9%) and α-pinene (10.2%), while β -bisabolene NPC Natural Product Communications 2011 Vol. 6 No. 10 1537 -1541 RI:Retention indices relative to C8-C22 n-alkanes on HB-5 column. NI: Not identified. a Compounds listed in order of elution from HB-5 column and identified using retention index and mass spectra. The root essential oil consisted of 22 compounds, of which 17 were identified. The major monoterpenoids are carvacrol (3.8%) and borneol (3.4%), while βcaryophyllene (1.0%) and neryl acetone (0.7%) are the major sesquiterpenoids identified. The predominant components in the root oil were non-terpenoids and fatty acids, accounting for 75.9% of the total oil; these include 3-fluoro-p-anidine (41.8%), hexadecanoic acid (5.0%), dodecanoic acid (8.5%), 2-hydroxy-methyl benzoic acid (3.4%), tetradecanoic acid (2.5%), 9-octadecanoic acid (1.2%) and 1,2-benzedicarboxylic acid (0.9%). Aliphatic hydrocarbons identified in the root oil were tetradecanal (5.4%), 9, 17-octadecadienal (3.9%) and tetradecane (1.5%). The high quantity of 3-fluoro-p-anidine observed in the root oil is noteworthy as the compound is a primary precusor in the synthesis of antitrypanasonomal and antiinflammatory agents [14] [15] . This dominant compound in the root oil of M.lucida has not been reported before as a component of the plant.
Various concentrations of the oils were investigated for their DPPH, ABTS and lipid peroxidation radical scavenging activities. The results obtained from ABTS and DPPH assays indicate some antioxidant activity of both the leaf and root oils of M .lucida. The percentage inhibition of the ABTS and DPPH radicals were concentrations dependent, as shown in Figures 1 and 2 , respectively. The IC 50 values for the ABTS radical scavenging activity of the leaf and root essential oils of M.lucida were 6.20±0.02 and 8.82±0.01 mg/mL respectively, whereas the concentrations required for inhibiting the DPPH radical by 50% by the oils were 7.82±0.03 and 7.82±0.04 mg/mL, respectively.
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Natural Product Communications Vol. 6 (10) 2011 1539 The radical scavenging capacities of the oils were lower than the standard drugs at all concentrations. The antioxidant activity of the leaf oil was higher in the ABTS and DPPH assays than of the root oil at all concentrations (Figures 1 and 2) . However, it is interesting to note that the oils possess lipid peroxidation inhibitory activity. [16] , documented the relationship between the chemical composition and biological activities of essential oils. The chemical profile of the leaf oil was comprised mainly of monoterpenes, such as α-terpinene (17.8%) and α-pinene (10.2%), as well as sesquiterpenes, such as β-bisabolene (16.3%), α-bergamotene (14.0%) and β-caryophyllene; these have been reported in several studies as strong antioxidant agents [17] . Beta-bisabolene has also been documented as an antioxidant compound in the essential oil of Teucrium marum [18] , and β-caryophyllene was reported as the most scavenging compound in M. pergrinum essential oil [19] .
Reducing power has been used as an important measure of the antioxidant capability of medicinal herbs [20] . Reductive ability was determined by monitoring the Fe 3+ to Fe 2+ transformation in the presence of both oils; increase in absorbance of the reaction mixture indicated reducing power. As shown in Figure 3 , both oils demonstrated moderate concentration-dependent reducing power, ranked in a similar order to DPPH and ABTS radical scavenging activity. The reducing powers of the leaf and root oils were similar. However, BHT and vitamin C (standard drugs) reducing powers were superior to both oils.
The antioxidant activity of essential oils may be improved by other components even in small amounts, indicating possible synergistic interaction between the constituents [21] . In addition the main component, 3-fluoro-p-anisidine (41.8%), identified in the root oil for the first time could have reacted with peroxyl radicals through various mechanisms suggested by Foti et al. [22] . Five compounds were unidentified in the root oil, three of which are monoterpenoids, while two are sesquiterpenoids. Moreover, the root oil scavenging power compares well with that of BHT and vitamin C (Figure 4 ). This indicates the potency of the plant in preventing the joining of nucleosides in the DNA, and possible breakage leading to carcinogenesis and cytotoxicity [23] .
